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(54) Electronic data storage apparatus with key management function and electronic data 
storage method 



(57) A storage apparatus includes a key manage- 
ment unit (12) for managing an individual key unique to 
the apparatus and a common key shared with other stor- 
age apparatuses, and an encryption unit (13) for per- 
forming an encrypting process or verifying data for per- 
forming the encrypting process on electronic data stored 
in the apparatus to which the unit belongs using the in- 



dividual key, and performing the encrypting process or 
verifying the data on the electronic data transmitted to 
or received from another apparatus using the common 
key. Thus, the apparatus communicates data using an 
applicable common key in a local environment and a 
global environment, appropriately manages a key in 
each environment, and guarantees the security of the 
electronic data. 
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Description 

[0001] The present invention relates to the security of 
electronic documents, and more specifically to an elec- 
tronic data storage apparatus with a key management 
function and an electronic data storage method for guar- 
anteeing the security of electronic data by changing the 
key used in a process of encrypting electronic data in 
document form in a local environment and a global en- 
vironment. 

[0002] With an increasing number of electronic trans- 
actions and of computers used in official fields, etc., im- 
portant documents such as contracts, domicile certifi- 
cates, etc. have come to be processed as electronic da- 
ta through networks. 

[0003] tn common contracts and renewal procedures, 
the originals of documents (contracts, applications, re- 
ceipts, etc.) and their copies (domicile certificates and 
their extracts, etc.) are often required. The originals and 
the copies can be clearly distinguished between them if 
they are printed on paper because the physical features 
of paper and ink are different between the originals and 
the copies. On the similar ground, the originals could not 
be easily amended. 

[0004] However, electronic documents are easily cop- 
ied to have two same electronic documents, thereby 
causing the problem that the user cannot tell which Is 
the original document. Therefore, there arises the case 
where an important document once represented by 
electronic data is printed onto paper for storage and 
transfer by mail. 

[0005] When an important document Is stored or 
transferred as an electronic document according to a 
previously-considered method, a common algorithm Is 
used in an electronic data storage apparatus to guaran- 
tee the security by performing an encrypting process on 
the electronic data forming the document. There are two 
types of keys for use in the algorithm. One Is a common 
encryption using a common key between a transmitter 
and a receiver of electronic data. The other is a public 
key encryption using a public key and a private key. 
[0006] Thus, in the previously-considered technology, 
the security of an electronic document is guaranteed by 
using different keys in an encrypting process between 
the local environment for electronic data storage devic- 
es for storing the same type of electronic data and the 
global environment for a number of general electronic 
data storage devices for storing different types of elec- 
tronic data. However, since a common algorithm Is used 
In the electronic data storage device, the common key 
Is accidentally used in the electronic data storage device 
In the global environment, and the public key can be 
used in the local environment. 

[0007] As a result, there has been the problem that 
an authentication station required to manage the public 
key is operated even on an electronic data storage de- 
vice to be used only in the local environment, or the re- 
liability on all important documents Is lost by the com- 



mon key disclosed to the electronic data storage devic- 
es in the global environment. 

[0008] It is desirable to provide an electronic data 
storage apparatus with a key management function ca- 

5 pable of performing a key management process appli- 
cable to each environment by transmitting and receiving 
electronic data after performing an encrypting process 
on the electronic data using an individual key unique to 
an electronic data storage device when the device 

10 stores the electronic data, and after performing an en- 
crypting process using a common key applicable to ei- 
ther a local environment or a global environment when 
electronic data is transmitted to or received from another 
electronic data storage device. 

15 [0009] It Is also desirable to provide a method of stor- 
ing electronic data with the security of the electronic data 
guaranteed by transmitting to or receiving from another 
electronic data storage device after re-encrypting using 
a common key the electronic data already encrypted us- 

20 ing an Individual key. 

[0010] An embodiment of the first aspect of the 
present invention includes a key management unit for 
managing an Individual key unique to each electronic 
data storage apparatus, and a common key shared with 

25 other electronic data storage apparatuses; and an en- 
cryption unit for performing an encrypting process using 
the individual key on the electronic data stored in each 
electronic data storage apparatus, and performing an 
encrypting process using the common key or through 

30 data verification on the electronic data transmitted to or 
received from other electronic data storage apparatus- 
es. 

[0011] The key management unit manages a Individ- 
ual key unique to the electronic data storage apparatus 

35 to which it belongs, and a common key shared with other 
electronic data storage apparatuses. 
[0012] The encryption unit performs an encrypting 
process using an individual key on the electronic data 
stored In the electronic data storage apparatus to which 

40 it belongs, and performs an encrypting process or data 
verification using a common key on the electronic data 
transmitted to and received from other electronic data 
storage apparatuses. 

[0013] As described above, an encrypting process 
45 can be performed using an Individual key unique to each 
electronic data storage apparatus on the electronic data 
to be stored in it, and an encrypting process and data 
verification can be performed using a common key 
shared with other electronic data storage apparatuses 
50 on the electronic data transmitted to and received from 
the apparatuses. 

[0014] The common key managed by the key man- 
agement unit can also be a group key shared in a group 
of a plurality of electronic data storage apparatuses. 
55 [0015] At this time, a main electronic data storage ap- 
paratus may exist in a group, and its own encryption unit 
may generate an Individual key of each of the electronic 
data storage apparatuses in the group using its own in- 
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dividual key. The generated individual key can be dis- 
tributed to each electronic data storage apparatus, or a 
group key can be generated and distributed. Also, the 
group key can be generated and distributed by associ- 
ating a key already assigned to the main electronic data 
storage apparatus with an externally specified new key. 
[0016] Furthermore, there can be an electronic data 
storage and management apparatus for managing each 
of the main electronic data storage apparatuses of re- 
spective groups. The encryption unit of the apparatus 
can generate an individual key of each of the main elec- 
tronic data storage apparatuses using its own individual 
key, and distribute the generated individual key to the 
main electronic data storage apparatuses. 
[0017] In addition to the group key the key manage- 
ment unit can also manage a public key as a communi- 
cations key for use in transmitting data to and receiving 
data from an electronic data storage apparatus belong- 
ing to a group different from the electronic data storage 
apparatus to which it belongs. 
[0018] In addition to the individual key and the com- 
mon key, the key management unit can also manage a 
master key common in all electronic data storage appa- 
ratuses. 

[0019] At this time, using the master key the encryp- 
tion unit of each electronic data storage apparatus can 
generate an individual key by encrypting the information 
identifying the apparatus to which it belongs. When a 
main electronic data storage apparatus exists in a 
group, its encryption unit generates a group key by en- 
crypting the information identifying the group using the 
individual key generated in the apparatus to which the 
encryption unit belongs, and the generated group key 
can be distributed to each of the electronic data storage 
apparatuses in the group. 

[0020] Furthermore, a hierarchical structure in which 
a group of a plurality of electronic data storage appara- 
tuses is defined as one hierarchical level Is designed. In 
this structure, a key management unit can also manage 
a group key as a common key depending on the hierar- 
chical level of the group of the electronic data storage 
apparatus to which the key management unit belongs. 
In a higher order group of electronic data storage appa- 
ratuses in the hierarchical structure, there can be an 
electronic data storage and management apparatus for 
managing the electronic data storage apparatuses in 
the group immediately below it. The electronic data stor- 
age and management apparatus can generate a group 
key corresponding to the hierarchical level immediately 
below it using its own individual key, and distribute the 
generated group key to the electronic data storage ap- 
paratuses in the group immediately below the group of 
the electronic data storage and management appara- 
tus. 

[0021] In an embodiment of a second aspect of the 
present invention, the electronic data is communicated 
UGing a common key shared among electronic data stor- 
age apparatuses, and an encrypting process can be 



performed using the individual key unique to each elec- 
tronic data storage apparatus on the data to be stored 
in its own apparatus. 

[0022] In a preferred embodiment of the present in- 
5 vention, a group key can be stored as a common key to 
be shared in a group of a plurality of electronic data stor- 
age apparatuses. The electronic data encrypted in the 
transmitting electronic data storage apparatus using an 
individual key unique to the apparatus can be re-en- 
^0 crypted using a group key and transmitted to a receiving 
electronic data storage apparatus. The electronic data 
received by the receiving electronic data storage appa- 
ratus can be verified using the group key. If the electron- 
ic data is correct according to the verification, the elec- 
^5 tronic data can be re-encrypted and stored by the re- 
ceiving apparatus using the individual key unique to the 
apparatus. 

[0023] Preferably, a public key is stored as a common 
key to be shared between a electronic data storage ap- 

20 paratus in a group and another electronic data storage 
apparatus in a different group. Between the above de- 
scribed apparatuses, the transmitting apparatus can re- 
encrypt and transmit, using a public key, the electronic 
data encrypted using an individual key and stored in the 

2S apparatus, verifies the electronic data received by the 
receiving apparatus using a private key which is a pair 
to the public key. If the data is correct according to the 
verification, then the electronic data can be stored after 
being re-encrypted using the individual key unique to the 

30 receiving electronic data storage apparatus. 

[0024] A computer-readable storage medium used in 
the electronic data storage apparatus embodying a third 
aspect of the present invention can store a program hav- 
ing the function of verifying the electronic data stored in 

35 the electronic data storage apparatus using an individ- 
ual key unique to the apparatus; and the function of 
transmitting the electronic data after re-encrypting it us- 
ing a common key shared with a receiving apparatus if 
the data is correct according to the verification. 

40 [0025] A computer-readable storage medium used in 
the electronic data storage apparatus embodying the 
present invention can store a program having the func- 
tion of verifying externally received electronic data using 
a common key shared with a transmitting apparatus; 

45 and the function of storing the electronic data after re- 
encrypting it using the individual key unique to the re- 
ceiving apparatus if the data is correct according to the 
verification. 

[0026] Reference will now be made, by way of exam- 
50 pie, to the accompanying drawings, in which: 

FIG. 1 is a block diagram illustrating a principle of 
the present invention; 

FIG. 2 is a block diagram of the configuration of an 
55 electronic data storage apparatus according to the 
first embodiment of the present invention; 
FIG. 3 is a flowchart of the entire process of an elec- 
tronic data storage apparatus according to the first 
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embodinnent of the present invention; 
FIG. 4 is a flowchart of the process of transnnitting 
and receiving data between electronic data storage 
apparatuses belonging to the same group; 
FIG. 5 is a flowchart of the process of transnnitting s 
and receiving data between electronic data storage 
apparatuses belonging to different groups; 
FIG. 6 is a flowchart of the process of storing elec- 
tronic data when an individual key is preliminarily 
assigned; io 
FIG. 7 is a flowchart of the process of managing an 
individual key of the electronic data storage appa- 
ratus by a group master; 

FIG. 8 is a flowchart of the process of generating an 
individual key with two keys associated with each 
other; 

FIG. 9 Is a flowchart of managing a group key by a 
group master; 

FIG. 10 is a flowchart of the process of generating 
a group key with two keys associated with each oth- 20 
er; 

FIG. 11 is a block diagram of the configuration of an 
electronic data storage apparatus according to the 
second embodiment of the present invention; 
FIG. 12 is a flowchart of the process of generating 25 
an individual key using a master key according to 
the second embodiment of the present invention; 
FIG. 13 is a flowchart of the process of generating 
a group key according to the second embodiment 
of the present invention; so 
FIG. 14 is a flowchart of the process of generating 
an Individual key of a group master by a group man- 
agement and electronic data storage apparatus; 
FIG. 15 shows a hierarchy of groups; 
FIG. 1 6 shows the communications of the electronic 35 
data storage apparatuses between a higher order 
group and a lower order group; 
FIG. 1 7 is a flowchart of the process of transmitting 
data from a storage apparatus in a higher order 
group to a storage apparatus in a lower order group; 40 
FIG. 1 8 is a flowchart of the process of transmitting 
data from a storage apparatus in a lower order 
group to a storage apparatus in a higher order 
group; 

FIG. 19 illustrates the storage of an electronic doc- ^5 
ument using an individual key; 
FIG. 20 illustrates the process of transmitting and 
receiving data between two storage apparatuses 
belonging to the same group; 

FIG. 21 shows a method of computing amendment so 
detection information MAC; 
FIG. 22 shows a method of generating a key; 
FIG. 23 illustrates the generation and the distribu- 
tion of a group key; 

FIG. 24 illustrates a method of managing the entire ss 
system through group management SA when there 
are a plurality of groups each comprising a plurality 
of SAs; and 



FIG. 25 illustrates the loading of a program onto the 
computer for realizing a electronic data storage ap- 
paratus embodying the present invention. 

[0027] FIG. 1 is a block diagram illustrating a principle 
of the present invention. An electronic data storage ap- 
paratus 1 shown in FIG. 1 encrypts electronic data using 
an individual key unique to the apparatus, stores the da- 
ta, and transmits and receives data using a common key 
applicable to a local environment or a global environ- 
ment when an electronic data storage apparatus trans- 
mits or receives data between another electronic data 
storage apparatus. 

[0028] In FIG. 1 , a key management unit 2 manages 
an individual key unique to the electronic data storage 
apparatus to which the unit belongs and a common key 
shared between the apparatus and another electronic 
data storage apparatus. 

[0029] An encryption unit 3 performs an encrypting 
process using an individual key on the electronic data 
stored in the apparatus to which the unit belongs, and 
performs an encrypting process or data verification us- 
ing a common key on the electronic data transmitted to 
and received from another electronic data storage ap- 
paratus. 

[0030] As described above, according to an embodi- 
ment of the present invention, an encrypting process is 
performed on the electronic data to be stored in each 
apparatus using an individual key unique to the appara- 
tus, and performs an encrypting process and verification 
on the electronic data transmitted to or received from 
another electronic data storage apparatus using a com- 
mon key shared between the two apparatuses. 
[0031] FIG. 2 is a block diagram of the configuration 
of the electronic data storage apparatus with a key man- 
agement function according to the first embodiment of 
the present invention. In the first embodiment of the 
present invention, an electronic data storage apparatus 
10 stores three types of key, that is, an individual key, a 
group key, and a public key. 

[0032] In FIG. 2, a control unit 11 controls the entire 
operation of the system. A key management unit 12 
manages a key stored in the electronic data storage ap- 
paratus 10, and an encryption unit 13 generates a key, 
encrypts electronic data, and verifies the electronic data 
as necessary. 

[0033] An individual key storage unit 14 stores an in- 
dividual key unique to the electronic data storage appa- 
ratus 10 to which the unit belongs. A group key storage 
unit 15 stores a group key as a common key in a group 
of a plurality of electronic data storage apparatuses 10. 
A public key storage unit 16 stores a public key to be 
used when electronic data is transmitted to or received 
from an electronic data storage apparatus 10 belonging 
to another group. 

[0034] The electronic data storage apparatus 10 fur- 
ther comprises a data storage unit 17 for storing elec- 
tronic data, and a communications unit 18 for transmit- 
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ting and receiving electronic data to and from another 
electronic data storage apparatus. The comnnunications 
unit 18 is connected to a networl^. 
[0035] FIG. 3 is a flowchart of the entire process of 
the electronic data storage apparatus according to the s 
first embodiment of the present invention. In FIG. 3, 
when electronic data is input or, for example, an instruc- 
tion to transmit electronic data is input in step S1, it is 
determined in step S2 whether or not the data is to be 
stored in the electronic data storage apparatus. The in- io 
struction to transmit data input in step S1 is provided 
from the user of the storage apparatus or an application 
through, for example, a network. 
[0036] When data is to be stored, an individual key 
stored by the individual key storage unit 14 is selected 15 
by the key management unit 12 in step S3, and an en- 
crypting process is performed on the electronic data by 
the encryption unit 13 using the individual key in step 
S4. In step S5, the data storage unit 17 stores the data, 
thereby terminating the process. 20 
[0037] If data is not to be stored in step S2, it is deter- 
mined in step S6 whether or not the instruction received 
in step SI indicates the transmission and reception of 
data between electronic data storage apparatuses in the 
same group. If yes, the key management unit 1 2 selects 25 
a group key stored by the group key storage unit 15 in 
step S7, the encryption unit 13 performs an encrypting 
process using a group key in step S8, and the commu- 
nications unit 18 transmits electronic data in step S9, 
thereby terminating the process. 30 
[0038] If it is determined in step S6 that data is not 
transmitted or received in the same group, it is further 
determined in step S11 whether or not data is to be 
transmitted or received between electronic data storage 
apparatuses belonging to different groups. If not, the 35 
process terminates without proceeding with the proc- 
ess. If yes, the key management unit 1 2 selects a public 
key from the public key storage unit 16 in step SI 2, an 
encrypting process is performed using a public key in 
step S8, data is transmitted in step S9, thereby termi- 40 
nating the process. 

[0039] FIG. 4 is a flowchart showing the details of the 
intra-group data transmission and reception process 
shown in FIG. 3. In FIG. 4, when an intra-group commu- 
nications instruction is provided for the transmitting elec- ^5 
tronic data storage apparatus in step SI 5, data to be 
transmitted from the data storage unit 17 is selected in 
step SI 6, the key management unit 12 selects an indi- 
vidual key stored by the individual key storage unit 14 
in step S 1 7, and the encryption un it 1 3 decrypts th e elec- so 
tronic data and verifies the contents of the data using 
the individual key in step SIS. The process performed 
by the encryption unit 1 3 is described later in detail. 
[0040] If it is determined as a result of the verification 
of the electronic data that the electronic data has not ss 
been amended, then the key management unit 12 se- 
lects a group key stored in the group key storage unit 
1 5 in step SI 9, the encryption unit 1 3 encrypts the elec- 



tronic data using the group key in step S20, and the com- 
munications unit 18 transmits the data to the receiving 
electronic data storage apparatus in step S21 . 
[0041] In the receiving electronic data storage appa- 
ratus, the communications unit 18 receives data in step 
S24, the key management unit 12 selects a group key 
stored by the group key storage unit 1 5 in step S25, and 
the encryption unit 13 decrypts the electronic data and 
verifies the contents of the data using the group key in 
step S26. 

[0042] If it is determined as a result of the verification 
that the electronic data has not been amended, then the 
key management unit 12 selects an individual key 
stored by the individual key storage unit 14 in step 827, 
the encryption unit 1 3 encrypts the electronic data using 
the individual key in step S28, and the data storage unit 
17 stores the data in step S29, thereby terminating the 
process. 

[0043] FIG. 5 is a flowchart of the process of transmit- 
ting and receiving data between electronic data storage 
apparatuses belonging to different groups. Described 
below are the portions different from those in the flow- 
chart of the process of transmitting and receiving data 
between electronic data storage apparatuses in the 
same group as shown in FIG. 4. First, a transmitting 
electronic data storage apparatus receives an instruc- 
tion to communicate with an electronic data storage ap- 
paratus belonging to a different group in step S31, and 
a process in steps SI 6 through S18 is performed simi- 
larly as in FIG. 4. Then, the key management unit 12 
selects a public key stored by the public key storage unit 
16 in step S32, an encrypting process is performed us- 
ing the public key in step S33, and the result is transmit- 
ted to the receiving electronic data storage apparatus in 
step S21. 

[0044] In the receiving electronic data storage appa- 
ratus, the key management unit 12 selects a private key 
which is a pair to a public key stored in the public key 
storage unit 16 in step S36 after receiving data in step 
S24, and the encryption unit 1 3 decrypts the data and 
verifies the contents of the data using the public key en- 
cryption algorithm in step S37. 

[0045] If it is verified that no amendments have been 
made to the electronic data, then the process.in steps 
S27 through S29 is performed similarly as in FIG. 4, 
thereby terminating the process. In this case, an elec- 
tronic document can be processed in a common method 
such as PEM (privacy enhanced mail) through which an 
electronic signature is transmitted using a private key 
from the transmitting apparatus and simultaneously a 
document encrypted using a public key is transmitted 
from the receiving apparatus. Otherwise, communica- 
tions can also be established by temporarily sharing a 
session key based on the D-H (Diffie-Hellman system) 
in addition to the public keys of the transmitting appara- 
tus and the receiving apparatus. 
[0046] The PEM is an electronic mail system with en- 
hanced security which is proposed as a preferred stand- 
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ard for the Internet. In the PEM, the DES (data encryp- 
tion standard) process is used in encrypting a docu- 
ment. The PEM has the feature that a destination can 
be authenticated. 

[0047] The D-H method is a public key distribution 
method suggested by Diffie and Hellman, and has the 
feature of secretly sharing a key between two parties. 
[0048] As described by referring to FIGs. 4 and 5, 
when data is transmitted and received between elec- 
tronic data storage apparatuses in the same or different 
groups, the data stored after being encrypted using an 
individual key by the transmitting apparatus is transmit- 
ted after being re-encrypted using a group key for the 
same group, and using a public key for different groups. 
In the receiving apparatus, data is verified using a group 
key for the same group, and using a public key for dif- 
ferent groups, and is then stored after being re-encrypt- 
ed using an individual key. As a result, for example, al- 
though there is the possibility that a group key is dis- 
closed, the electronic data stored in each electronic data 
storage apparatus can be secured. 
[0049] The flowchart of generating and managing a 
key stored by each electronic data storage apparatus is 
described below by referring to FIGs. 6 through 10. FIG. 
6 is a flowchart of the data storing process performed 
when an individual key of each electronic data storage 
apparatus is preliminarily assigned. A key preliminarily 
assigned to an electronic data storage apparatus refers 
to, for example, a key assigned to each apparatus when 
the electronic data storage apparatus is delivered for 
sale from a factory. Since the key is managed by its mak- 
er, it is called a maker key. 

[0050] In FIG. 6, an electronic data storage epparatus 
having the function of managing a key is generated by 
its maker in step S40 at the delivery from the factory, 
and the maker generates a maker key for the electronic 
data storage apparatus in step S41. In step S42. the 
electronic data storage apparatus is delivered after the 
maker key is set in the individual key storage unit 14. 
The maker key Is managed by the maker together with 
the Identification information about the electronic data 
storage apparatus, for example, its ID. 
[0051] When the electronic data storage apparatus is 
used, electronic data is received in step S44, the key 
management unit 12 selects the maker key stored by 
the individual key storage unit 14 In step S45, the en- 
cryption unit 1 3 encrypts electronic data using the maker 
key in step S46, and the data storage unit 17 stores the 
data in step S47, thereby terminating the process. 
[0052] Thus, by using a maker key managed by the 
maker as an individual key of an electronic data storage 
apparatus, it is not necessary for a user to manage a 
key. In addition, the disclosure of the key can be mini- 
mized on the user side. Although the encryption unit 13 
of the electronic data storage apparatus on the user side 
has become out of order, the data in the electronic data 
storage apparatus can be reconstructed using the mak- 
er key managed by the maker. 



[0053] FIG. 7 is a flowchart of the process of manag- 
ing an individual key of an electronic data storage ap- 
paratus by a main electronic data storage apparatus in 
a group, for example, a group master. When the process 
5 starts as shown in FIG. 7, a main electronic data storage 
apparatus, for example, a group master is determined 
in a group of a plurality of electronic data storage appa- 
ratuses in step S50. In step S51, an Individual key of 
each electronic data storage apparatus belonging to the 

TO group Is generated using the key of the group master. 
In step S52, the Individual key of each electronic data 
storage apparatus generated by the group master Is dis- 
tributed. In step S53, each electronic data storage ap- 
paratus sets the distributed key in its Individual key stor- 

T5 age unit 1 4, thereby terminating the process. The meth- 
od of the group master generating each Individual key 
and dlstnbutlng the key is described later. 
[0054] FIG. 8 Is a flowchart of the process of gener- 
ating an Individual key with two keys associated with 

20 each other. The two keys refer to, for example, a key 
preliminarily assigned to an electronic data storage ap- 
paratus, and a newly specified key. The preliminarily as- 
signed key is, for example, the above described maker 
key. The newly specified key is set by a manager who 

25 uses the electronic data storage apparatus, and Is re- 
ferred to as a manager key. Unlike a user, a manager 
can also sets an individual key and a group key. The 
user can only store, refer to, and transfer electronic data. 
[0055] In FIG. 8, when an instruction to generate a 

30 new individual key is issued by a manager in step S55, 
the manager specifies a manager key in step S56, and 
an individual key is generated with the above described 
maker key associated with the manager key by the en- 
cryption unit 13 in step S57. In step S58, the key man- 

35 agement unit 1 2 sets the generated individual key in the 
Individual key storage unit 14, thereby terminating the 
process. The process of generating an individual key 
with a maker key associated with a manager key is de- 
scribed later. 

40 [0056] Thus, by associating a maker key with a man- 
ager key when an individual key of an electronic data 
storage apparatus Is generated, a manager can man- 
age electronic data storage apparatuses depending on 
a change in organization, settings of a group, an envl- 

^5 ronment, and an operation mode. Furthermore, when 
an encryption unit becomes out of order, the maker can 
reconstruct and verify data as described above. 
[0057] FIG. 9 is a flowchart of managing a group key 
by a group master. A group key Is used in transmitting 

50 and receiving electronic data in a group as described 
above. The flowchart shown in FIG. 9 Is the same as the 
flowchart of the process of managing an individual key 
by a group master shown in FIG. 7. 
[0058] That Is, after determining a group master in 

55 step S60, a group key is generated by the group master 
In step S61 . In step S62, the group key Is distributed to 
the electronic data storage apparatuses in the group. In 
step S63, each electronic data storage apparatus sets 
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the distributed group key in its own group l^ey storage 
unit 15, thereby terminating the process. 
[0059] FIG. 10 is a flowchart of the process of gener- 
ating a group key with two keys associated with each 
other as in FIG. 8 in which two keys refer to a maker key 5 
and a manager key. 

[0060] The first two steps in FIG. 10 are the same as 
those in FIG. 8. Then, in step S66, the encryption unit 
1 3 generates a group key with a maker key associated 
with a manager key. In step S67, the key management io 
unit 12 sets a group key in the group key storage unit 
15. In step S68, the group key is distributed to the elec- 
tronic data storage apparatuses belonging to the group, 
thereby terminating the process. The process according 
to the flowchart is performed by, for example, the above is 
described group master 

[0061] FIG. 1 1 is a block diagram of the configuration 
of the electronic data storage apparatus according to the 
second embodiment of the present invention. As com- 
pared with the configuration according to the first em- 20 
bodtment shown in FIG. 2, an master key storage unit 
20 for storing a master key which is a common key 
shared by all electronic data storage apparatuses is the 
only difference from the configuration according to the 
first embodiment. 25 
[0062] FIG. 1 2 is a flowchart of the process of gener- 
ating an individual key using a master key according to 
thesecond embodimentof the present invention. In FIG. 
12, when an instruction to generate an individual key is 
received in step S70, the identification information about 30 
each electronic data storage apparatus, for example, an 
ID of the electronic data storage apparatus, is obtained 
by the control unit 11 in step S71, and a master key 
stored in the master key storage unit 20 is obtained by 
the key management unit 12 in step S72. In step S73, 35 
the encryption unit 13 encrypts the electronic data stor- 
age apparatus identification information using the mas- 
ter key, and an individual key is generated. The encrypt- 
ing process is described later. Then, in step S74, the 
key management unit 12 sets the generated individual 40 
key in the individual key storage unit 14, thereby termi- 
nating the process. 

[0063] Thus, an individual key can be automatically 
generated by each electronic data storage apparatus by 
each apparatus generating each individual key using ^5 
the master key shared by all electronic data storage ap- 
paratuses. In addition, a maker of electronic data stor- 
age apparatuses can verify and reconstruct the stored 
data by referring to the identification information about 
each electronic data storage apparatus when, for exam- so 
pie, its encryption unit becomes out of order 
[0064] FIG. 1 3 is a flowchart of the process of gener- 
ating and distributing a group key according to the sec- 
ond embodiment of the present invention. In this proc- 
ess, no master keys are used, and the similar process ss 
can be performed according to the first embodiment of 
the present invention. 

[0065] When an instruction to generate a group key 



is issued to a group master in step S75 shown in FIG. 
13, the control unit 11 of the group master obtains group 
identification information in step S76. The group identi- 
fication information is an ID for identifying the group 
managed by the group master. In step S77, the key man- 
agement unit 12 selects an individual key stored by the 
individual key storage unit 14, and the encryption unit 
1 3 generates a group key by encrypting the group iden- 
tification information using the individual key in step 
S78. In step S79, the generated group key is distributed 
from the communications unit 18 to the electronic data 
storage apparatuses in the group. 
[0066] In the electronic data storage apparatus which 
belongs to the group and is managed by the group mas- 
ter, the communications unit 18 receives the group key 
in step S80a, and the key management unit 12 sets the 
group key in the group key storage unit 1 5 in step S80b, 
thereby terminating the process. 
[0067] FIG. 1 4 is a flowchart of the process of gener- 
ating an individual key of a group master by a group 
management and electronic data storage apparatus. A 
group management and electronic data storage appa- 
ratus manages main electronic data storage apparatus- 
es in a plurality of groups, that is; manages a plurality 
of group masters. The group management and electron- 
ic data storage apparatus generates an individual key 
for each group master, and distributes it to the group 
master 

[0068] In instruction to generate an individual key of 
a group master is received in step S82. In step S83, 
group identification information is specified for each of 
a plurality of groups. In step S84, the key management 
unit 12 selects an individual key stored in the individual 
key storage unit 14. In step S85, the encryption unit 13 
encrypts each piece of the group identification informa- 
tion using the individual key, and an individual key for 
each group master is generated. In step S86, the indi- 
vidual key is distributed to each group master, thereby 
terminating the process. 

[0069] Described below is the hierarchy of groups. 
For example, in FIG. 3, a plurality of groups of electronic 
data storage apparatuses are equal to each other ac- 
cording to the first and the second embodiments of the 
present invention. FIG. 15 shows the case in which a 
group is designed to form a hierarchy of h igher and low- 
er order groups. 

[0070] In FIG. 15, a higher order group manages a 
lower order group to be managed. An electronic data 
storage apparatus (SA) belonging to the higher order 
group stores, for example, a higher order group key for 
the group to which it belongs, and a lower order group 
key which is a key of the lower order group which it man- 
ages. On the other hand, an electronic data storage ap- 
paratus belonging to the lower order group stores only 
the lower group key for the group to which it belongs. 
Then, for example, in the higher order group, the lower 
order group master SA for managing the lower order 
electronic data storage apparatuses generates a lower 
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order group key and distributes it to the electronic data 
storage apparatuses SA in tine tower order group. The 
SA is short for a secure archiver, and refers to an elec- 
tronic data storage apparatus. 
[0071] FIG. 16 shows the communicating method be- 
tween two groups related in a hierarchical structure. The 
communications between the SAs in a higher order 
group are established using a higher order group key 
whereas the communications between the SAs in a low- 
er order group are established using a lower order group 
key. The communications between an SA of a higher 
order group, for example, an SA 1 , and an SA of a lower 
order group, for example, an SA 2, are established 
through a lower order group master SA which is one the 
SAs of the higher order group and manages the SAs of 
the lower order group. The communications between 
the lower order group master SA and an SA belonging 
to the lower order group, for example, the SA 2 are es- 
tablished using a lower order group key. 
[0072] If the lower order group master SA belongs to 
a management unit of an organization, then a hierarchi- 
cal group can be realized by the SA of the management 
unit generating, distributing, and managing an individual 
key of an SA or a group key of each department, etc. 
The data stored in each SA can be verified by the man- 
agement unit. 

[0073] FIG. 17 is a flowchart of the process of trans- 
mitting data from an SA 1 in a higher order group to an 
SA 2 in a lower order group. When an instruction to 
transfer data from the SA 1 of the higher order group to 
the SA 2 of the lower order group is issued in step S91 
shown in FIG. 17, the key management unit 12 shown 
in FIG. 2 selects an individual key stored in the individual 
key storage unit 14 in step S92, and the encryption unit 
1 3 decrypts and verifies data using the Individual key 
Then, the key management unit 12 selects the higher 
order group key stored in the group key storage unit 15 
in step S94. In step S95, the encryption unit 1 3 encrypts 
the electronic data using the higher order group key. In 
step S96, the encrypted electronic data is transferred 
from the communications unit 18 to the lower order 
group master SA. 

[0074] In the lower group master SA, the communica- 
tions unit 18 receives the encrypted data in step S97, 
and the key management unit 12 selects the higher or- 
der group key stored In the group key storage unit 15 In 
step S98. In step S99, the encryption unit 13 decrypts 
and verifies the electronic data using the higher order 
group key. In step SI 00, the key management unit 12 
selects the lower order group key stored in the group 
key storage unit 15. In step S101, the encryption unit 13 
encrypts data using the lower order group key In step 
S 1 02, the communications unit 1 8 transfers the encrypt- 
ed data to a lower order group SA 2. 
[0075] In the lower order group SA 2, the communi- 
cations unit 1 8 receives the encrypted data in step S1 03, 
and the key management unit 1 2 selects the lower order 
group key stored in the group key storage unit 15 in step 
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S104. In step S105, the encryption unit 13 decrypts and 
verifies the electronic data using the lower order group 
key In step SI 06, the key management unit 12 selects 
the individual key stored in the individual key storage 
5 unit 14. In step SI 07, the encryption unit 13 encrypts 
data using the individual key. In step S108, the control 
unit 11 stores data in the data storage unit 17, thereby 
terminating the process. 

[0076] FIG. 18 is a flowchart of the process of trans- 

10 mitting data from a lower order group SA 2 to a higher 
order group S A 1 . The flowchart shows the reverse proc- 
ess of the process shown in FIG. 17. That is, the data 
transmitting SA 2 performs the process using an indi- 
vidual key and a lower order group key and the lower 

IS order group master SA decrypts and verifies data using 
a lower order group key, and then encrypts the data us- 
ing a higher order group key The receiving SA 1 per- 
forms the process using a higher order group key and 
an individual key 

20 [0077] In the description of the process shown in FIG. 
17, the configuration of the electronic data storage ap- 
paratus according to the first embodiment is described. 
However, the processes shown in FIGs. 17 and 18 are 
similarly performed in the electronic data storage appa- 

25 ratus according to the second embodiment described 
by referring to FIG. 2. 

[0078] Described below are the methods of storing 
electronic data (electronic documents) using an individ- 
ual key, utilizing a group key in a group, generating 
50 amendment detection information (message authenti- 
cation code (MAC)) for the electronic data, generating 
a key, etc. 

[0079] FIG. 19 shows the method of storing an elec- 
tronic document using an individual key. In FIG. 19, 
35 when an instruction to store an electronic document is 
issued to an electronic data storage apparatus, a MAG 
is generated using the individual key and the electronic 
document, and the MAC and the electronic document 
are stored. 

40 [0080] FIG. 20 shows the process of transmitting and 
receiving data between two electronic data storage ap- 
paratuses belonging to the same group. In FIG. 20, the 
transmitting electronic data storage apparatus A re- 
computes the MAC, verifies an electronic document, 

^5 computes the MAC corresponding to a group key and 
the electron ic document, and transmits the MAC and the 
electronic document to the electronic data storage ap- 
paratus B. 

[0081] Then, the electronic data storage apparatus B 
50 receives the MAC and the electronic document, verifies 
the contents of the MAC using the group key, computes 
the MAC corresponding to the individual key and the 
electronic document if the verification result is correct, 
and stores the computed MAC and the electronic doc- 
55 ument. 

[0082] FIG. 21 shows the method of computing 
amendment detection information MAC for electronic 
data described by referring to FIGs. 1 9 and 20. In com- 
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puling the MAC, the DES (data encryption standard) 
adopted by the US Standard Institute for use in encrypt- 
ing electronic data is used. In this encrypting method, 
the encrypting/decrypting process can be performed by 
one LSI. 

[0083] In FIG. 21, the original data is divided into 
64-bit blocks Ml, M2, .... Mn. The DES process is per- 
formed on the first 64-bit block Ml using a key, for ex- 
ample, an individual key An exclusive logical sum of the 
resultant 64-bit data and the next 64-bit block M2 is ob- 
tained. 

[0084] Then, the DES process is performed again on 
the result using, for example, an individual key, and a 
64-bit result is obtained. The similar process is contin- 
ued. Among the resultant 64-blt results, the higher order 
32 bits are obtained as the amendment detection infor- 
mation MAC. The computation of the amendment de- 
tection information MAC is not limited to the above de- 
scribed method, but can be obtained using other algo- 
rithms. 

[0085] FIG. 22 shows a common method of generat- 
ing a key. In FIG. 22, for example, when the above de- 
scribed group master generates and distributes an indi- 
vidual key of an electronic data storage apparatus be- 
longing to its group, the DES process is performed using 
the Information identifying each electronic data storage 
apparatus, for example, an ID and an individual key of 
the group master as a seed key. An individual key cor- 
responding to each storage apparatus can be generated 
and distributed as a new key. As described above, a new 
key can be similarly generated with two keys, for exam- 
ple, a maker key and a manager key, associated with 
each other. 

[0086] An individual key can be distributed online us- 
ing a key distributing server or a GKMF (group key man- 
agement frame work) based on the authentication using 
a public key. A medium such as a floppy disk, an IC card, 
etc. can also be used to distribute the key offline. 
[0087] The GKMF is performed to set and manage a 
key by assigning a certificate based on the public key 
authentication to each group member The authentica- 
tion using a public key refers to the system that two par- 
ties authenticate each other by obtaining the third par- 
ty's guarantee (electronic signature) for a public key us- 
ing an authentication station as the reliable third party. 
[0088] FIG. 23 shows the generation and the distribu- 
tion of a group key In FIG. 23, for example, there are 
two groups 1 and 2. and each group has a group master 
and three subordinate SAs. In FIG. 23, for example, a 
group master first generates a group master key (Gm 
key) using Its own individual key, an I key, and the ID of 
the electronic data storage apparatus to which it be- 
longs, then generates a group key and a G key using 
the Gm key and the ID of the group, and distributes the 
group key to the subordinate SAs. 
[0089] The group key is stored in the group key stor- 
age unit in each SA, and managed by a combination of 
an ID and a key for identifying each group. Normally, 



plural combinations of a group key and an ID for identi- 
fying a group are stored because an SA belongs to a 
plurality of groups and it is necessary for a lower order 
group master SA described by referring to FIG. 16 to 
5 store a higher order group key and a lower order group 
key. In addition to a combination of a group key and an 
ID, an attribute such as the IP address, the name of an 
electronic data storage apparatus in a group, etc. can 
be simultaneously managed. 
70 [0090] In FIG. 23, the communications are estab- 
lished between the groups 1 and 2 using a session key 
(S key). The session key is a private key shared among, 
for example, group masters based on a public key cer- 
tificate. A public key is used for communications with a 

15 plurality of different groups, managed by a plurality of, 
for example, group masters as with the case of a group 
key, and can be stored such that a reliable third party 
can confirm the authentication based on a public key 
certificate indicated by the ITU-TX509of the Internation- 

20 al Telecommunications Union. 

[0091] FIG. 24 shows the method of managing the en- 
tire system through group management SA when there 
are a plurality of groups each comprising a plurality of 
SAs. In FIG. 24, there are three groups A, B, and C. 

2S Each group contains a main electronic data storage ap- 
paratus, that is, a group master. 
[0092] A group management SA (group management 
and electronic data storage apparatus) manages group 
masters SA of respective groups. For example, as 

30 shown in FIG. 14, an individual key of a group master 
SA is generated and distributed to each group master 
SA. Thus, by providing a group management SA for 
managing a plurality of groups, communications can be 
established with any of a number of groups even 

35 through a global network such as the Internet, etc. 
[0093] Finally described by referring to FIG. 25 is the 
process of loading a program for realizing the electronic 
data storage apparatus with a key management function 
according to the present invention onto a computer In 

^0 FIG. 25, a computer 25 stored in a secure case com- 
prises a body 26 and memory 27, and a program can 
be loaded onto the body 26 from a secure portable stor- 
age medium 29. A program can also be loaded from a 
program provider through a network 28. 

45 [0094] Programs for use in performing various proc- 
esses in the electronic data storage apparatus within the 
scope of the claims of the present invention, programs 
for transmitting and receiving data between electronic 
data storage apparatuses, and programs shown in each 

50 flowchart are stored in, for example, a secure memory 
27, and executed by the body 26. The secure memory 
27 can be a hard disk, etc. 

[0095] Programs for use in transmitting and receiving 
data between electronic data storage apparatuses are 
55 stored in the secure portable storage medium 29, load- 
ed onto the secure computer 25, thereby establishing 
communications. The secure portable storage medium 
29 can be a secure memory card, floppy disk, CD/ROM, 
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optical disk, magneto-optical disk, etc. Furthermore, 
programs for establishing data communications can re- 
alize the data communications by being loaded after 
transmitted to the computer 25 in a secure case from a 
program provider through the network 28. 
[0096] The embodiments of the present invention 
have been described above in detail. However, the 
present invention is not limited to the above descrip- 
tions. It is obvious that the present invention can be rep- 
resented by various other embodiments. 
[0097] As described above in detail, the electronic da- 
ta storage apparatus has the function of managing a 
key, thereby storing, transmitting, and receiving elec- 
tronic data in any applicable environment with the secu- 
rity of important electronic documents guaranteed. 



4. The apparatus according to claim 2, wherein: 

a main electronic data storage apparatus 
(group master SA) exists in the group (group 1 ); 
5 said encryption means (3,1 3) of said main elec- 

tronic data storage apparatus (group master 
SA) generates a group key to be shared in the 
group using an individual key of the apparatus 
(group master SA) to which said means (3,13) 
to belongs; and 

said generated group key is distributed to each 
electronic data storage apparatus belonging to 
the group (group 1). 

^5 5. The apparatus according to claim 2, wherein: 



Claims 

1. An electronic data storage apparatus (1 ) for storing 20 
electronic data, comprising: 

key management means (2,12) for managing 
an individual key unique to the electronic data 
storage apparatus to which said means be- 25 
longs, and.a common key shared with other 
electronic data storage apparatuses; and 
encryption means (3,13) for performing an en- 
crypting process on electronic data stored in 
the electronic data storage apparatus (1) to 30 6. 
which said means (3,13) belongs using the in- 
dividual key, and performing an encrypting 
process using the common key or with data ver- 
ification on electronic data transmitted to or re- 
ceived from another electronic data storage ap- 35 
paratus. 

2. The apparatus according to claim 1 , wherein 

said key management means (2,12) manag- 
es a group key as the common key to be shared in 40 
a group of a plurality of electronic data storage ap- 
paratuses. 

3. The apparatus according to claim 1 , wherein: 

45 

a main electronic data storage apparatus 
(group master SA) exists in a group -(group 1 ) 
of a plurality of electronic data storage appara- 
tuses; 

said encryption means (3, 1 3) of said main elec- so 
tronic data storage apparatus (group master 7. 
SA) generates an individual key of each elec- 
tronic data storage apparatus in the group us- 
ing an individual key of the apparatus to which 
said means belongs; and 
said generated individual key is distributed to 
each electronic data storage apparatus belong- 
ing to the group (group 1 ). 



a main electronic data storage apparatus 
(group master SA) exists in the group (group 1 ); 
said encryption means (3,1 3) of said main elec- 
tronic data storage apparatus (group master 
SA) generates a group key to be shared in the 
group with a key preliminarily assigned as the 
individual key to said main electronic data stor- 
age apparatus (group master SA) associated 
with a new key externally specified; and 
said generated group key is distributed to each 
electronic data storage apparatus belonging to 
the group (group 1 ). 

The apparatus according to claim 2, wherein: 

a main electronic data storage apparatus 
(group master SA) exists in the group, and an 
electronic data storage and management ap- 
paratus (group management SA) for managing 
respective main electronic data storage appa- 
ratuses (group master SA) in a plurality of 
groups (group A, group B, group C) exists; 
said encryption means (3,1 3) of said electronic 
data storage and management apparatus 
(group management SA) generates an individ- 
ual key of each of said main electronic data 
storage apparatuses (group master SA) using 
an individual key of the apparatus (group mas- 
ter SA) to which said means (3,13) belongs; 
and 

said generated individual key is distributed to 
each of said main electronic data storage ap- 
paratuses (group master SA). 

The apparatus according to any of claims 2 or 4 to 
6, wherein 

said key management means (2,12) manag- 
es, in addition to said group key as the common key, 
a public key for use in transmitting electronic data 
to and receiving it from an electronic data storage 
apparatus belonging to a group different from a 
group of the electronic data storage apparatus to 
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which said means (2,12) belongs. 

8. The apparatus according to any preceding claim, 
wherein 

said individual key is preliminarily assigned to 
each electronic data storage apparatus (1) before 
use of the apparatus (1). 

9. The apparatus according to any of claims 1 to 7, 
wherein: 

said encryption means (3,1 3) generates the in- 
dividual key with a key preliminarily set before 
use of the apparatus (1) to which said means 
(3,13) belongs with a new externally specified 
key; and 

said key management means (2,12) manages 
the generated individual key 

10. The apparatus according to any preceding claim, 
wherein 

said key management means (2, 1 2) manag- 
es a master key to be shared by all electronic data 
storage apparatuses (1). 

11. The apparatus according to claim 10, when read as 
appended to any of claims 1 to 7, wherein: said en- 
cryption means (3,13) generates the individual key 
by encrypting information identifying the apparatus 
(1) to which said means (3,13) belongs using the 
master key and 

said key management means (2,12) manag- 
es the generated individual key 

12. The apparatus according to claim 11 , when read as 
appended to claim 1 , wherein: a main electronic da- 
ta storage apparatus (group master SA) exists in a 
group (group 1 ) of a plurality of electronic data stor- 
age apparatuses; 

said encryption means (3, 1 3) of said main elec- 
tronic data storage apparatus (group master 
SA) generates a group key as the common key 
by encrypting information identifying the group 
using the generated individual key; and 
said generated group key is distributed to each 
electronic data storage apparatus belonging to 
the group (group 1). 

13. The apparatus according to claim 1 , wherein: 

a hierarchical structure of electronic data stor- 
age apparatuses (1) is designed as having a 
group of a plurality of electronic data storage 
apparatuses as one hierarchical level; and 
said key management means (2,12) manages 
a group key as the common key depending on 
a hierarchical level of a group containing the 



electronic data storage apparatus (1) to which 
said means (2,12) belongs. 

14. The apparatus according to claim 13, wherein: 

s 

in the hierarchical structure of the electronic da- 
ta storage apparatuses, an electronic data stor- 
age and management apparatus for managing 
electronic data storage apparatuses (lower or- 
10 der group master SA) in a lower order group 

exists in a group (lower order group) at one lev- 
el higher than the lower order group; 
said encryption means (3,1 3) of said electronic 
data storage and management apparatus (low- 
15 er order group master SA) generates a group 

key for the lower order group using the individ- 
ual key of the apparatus (lower order group 
master SA) to which said means (3,13) be- 
longs; and 

20 said generated group key is distributed to the 

electronic data storage apparatuses in the 
group (lower order group) at one level lower. 

15. A method of managing electronic data in an elec- 
25 tronic data storage apparatus in a hierarchical 

structure having a group of a plurality of electronic 
data storage apparatuses as one hierarchical level, 
comprising the steps of: 

30 a transmitting electronic data storage appara- 

tus (SA1) in one hierarchical level of the hier- 
archical structure re-encrypting data, encrypt- 
ed using an individual key which is unique to 
and stored in the apparatus (SA1 ), using a high- 
35 er order group key corresponding to the hierar- 

chical level (S91 to S95), and transmitting the 
re-encrypted data to an electronic data storage 
and management apparatus for managing the 
electronic data storage apparatuses (lower or- 
40 der group master SA) in a group at one hierar- 

chical level lower (S96); 
said electronic data storage and management 
apparatus (lower order group master SA) for 
managing a lower group of electronic data stor- 
45 age apparatuses (SA2) verifying the received 

data using the higher order group key (S98 to 
S99); 

re-encrypting the electronic data using the low- 
er order group key corresponding to one hier- 
50 archical level lower if the electronic data is cor- 

rect as a result of the verification (SI 00 to 
SI 01), and transmitting the data to a receiving 
electronic data storage apparatus (SA2) In the 
group at one level lower (SI 02); 
55 said receiving electronic data storage appara- 

tus (SA2) verifying received data using the low- 
er order group key (SI 03 to SI 05); and 
re-encryptirig and storing received data using 
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an individual key unique to the apparatus (SA2) 
If the electronic data is correct as a result of the 
verification (S106 to SI 08). 

16. A method of managing electronic data In an elec- 
tronic data storage apparatus in a hierarchical 
structure having a group of a plurality of electronic 
data storage apparatuses as one hierarchical level, 
comprising the steps of: 

a transmitting electronic data storage appara- 
tus (SA2) in one hierarchical level of the hier- 
archical structure re-encrypting data, encrypt- 
ed using an individual key which is unique to 
and stored in the apparatus (SA2), using a low- 
er order group key corresponding to the hierar- 
chical level (S11 1 to S1 1 5), and transmitting the 
re-encrypted data to a lower order group elec- 
tronic data storage and management appara- 
tus (lower order group maste r SA) for managing 
the electronic data storage apparatuses (SA2) 
In the group (S116); 

said electronic data storage and management 
apparatus (lower order group master SA) for 
managing a lower group of electronic data stor- 
age apparatuses (SA2) verifying the received 
data using the lower order group key (811 7 to 
S119); 

re-encrypting the electronic data using the 
higher order group key corresponding to one h i- 
erarchlcal level higher if the electronic data is 
correct as a result of the verification (8120 to 
81 21 ), and transmitting the data to a receiving 
electronic data storage apparatus (8A1) in the 
group at one level higher (SI 22); 
said receiving electronic data storage appara- 
tus (SA1) verifying received data using the 
higher order group key (SI 23 to 8124); and 
re-encrypting and storing received data using 
an individual key unique to the apparatus (SA1 ) 
if the electronic data is correct as a result of the 
verification (8125 to 8128). 

17. A method of storing electronic data in an electronic 
data storage apparatus (1 ) for storing the electronic 
data, comprising the steps of: 

communicating electronic data using a com- 
mon key shared with other electronic data stor- 
age apparatuses (86 to 812); and 
performing an encrypting process using an in- 
dividual key unique to an electronic data stor- 
age apparatus (1) on data to be stored In the 
electronic data storage apparatus (1)(82 to 
85). 

18. The method according to claim 17, wherein 



said electronic data storage apparatus (1) 
stores as the common key a group key shared 
in one group of a plurality of electronic data 
storage apparatuses (SI 5); 
5 a transmitting electronic data storage appara- 

tus transmits electronic data after re-encrypting 
using the group key the data stored In the ap- 
paratus and encrypted using the Individual key 
(816 to 821); 

a receiving electronic data storage apparatus 
verifies the received electronic data using the 
group key (824 to 826); and 
when the electronic data is correct according to 
a result of the verification, said electronic data 
Is re-encrypted using the Individual key and 
stored (S27 to 829). 

19. The method according to claim 17, wherein 

20 said electronic data storage apparatus (1) be- 

longing to a group of electronic data storage ap- 
paratuses stores as the common key a public 
key of an electronic data storage apparatus be- 
longing to another group of a plurality of elec- 

2^ tronlc data storage apparatuses (831 ); 

a transmitting electronic data storage appara- 
tus transmits electronic data after re-encrypting 
using the public key the data stored In the ap- 
paratus and encrypted using the individual key 

30 (816 to 818, 832 to 833, 821); 

a receiving electronic data storage apparatus 
verifies the received electronic data using a pri- 
vate key which is a pair to the public key (836 
to 837); and 

^5 when the electronic data Is correct according to 

a result of the verification, said electronic data 
is re-encrypted using the Individual key and 
stored (827 to 829). 

40 20. A computer-readable storage medium (27,29) used 
In an electronic data storage apparatus and storing 
a program to direct a computer (25) to execute the 
steps of: 

45 verifying stored electronic data using an indi- 

vidual key unique to the electronic data storage 
apparatus; and 

transmitting the electronic data to a receiving 
apparatus after re-encrypting the electronic da- 
ta using a common key shared with the receiv- 
ing apparatus when a result of the verification 
Is correct. 

21 . A computer-readable storage medium (27,29) used 
55 in an electronic data storage apparatus and storing 
a program to direct a computer (25) to execute the 
steps of: 
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verifying externally received electronic data us- 
ing a comnnon key shared with a transmitting 
apparatus of the electronic data; and 
re-encrypting the electronic data using an indi- 
vidual key unique to the electronic data storage s 
apparatus and storing the data when a result of 
the verification is correct. 

22. A connputer progrann which, when run on a connpu- 

ter, causes the computer to carry out a method as io 
claimed in any one of claims 15 to 19. 

23. A computer program which, when loaded into a 
computer, causes the computer to become appara- 
tus as claimed in any one of claims 1 to 14. 15 
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